Introduction {#S0001}
============

Apart from its medical dimension, the current problem with obesity has acquired social urgency. It is a serious lifestyle disease\[[@CIT0001], [@CIT0002]\], associated with humiliation, discrimination and stigmatisation, suffering and fear of further degradation \[[@CIT0003]--[@CIT0006]\], that is affecting an increasing number of people regardless of age or sex. Initially, it was more prevalent in developed countries, but now it is observed more and more often in developing countries, alongside such problems as hunger and poverty \[[@CIT0007]\].

There are many factors predisposing an individual to an excessive body mass increase: genetic, metabolic \[[@CIT0008]\], neuroendocrinological \[[@CIT0009]\] and also psychosocial \[[@CIT0010]\]. In a vast majority of cases obesity is a consequence of modifications to dietary behaviour in response to environmental and behavioural changes.

The societal and nutritional changes associated with economic growth, modernization, and globalization of food markets \[[@CIT0011]--[@CIT0013]\], industrialization, rapid growth of the service sector and technical/technological development led to a decrease in energy expenditure at work as well as in home and leisure activities \[[@CIT0014]\]. New technologies of food preparation and storage together with home electrification, vacuum cleaners, washing machines and dishwashers help to save time and energy, and also increase the quality of life \[[@CIT0014]\]. On the other hand, the use of these facilities leads to a decrease in physical activity. Lack of physical activity and sedentary lifestyle were shown to lead to overweight and obesity in 15 EU countries \[[@CIT0015]\]. Along with the change in dietary habits -- a shift from diets rich in staple complex carbohydrate foods, fruit, vegetables and fish to diets rich in refined carbohydrates, animal fats and vegetable oils, pre-processed and fast foods, confectionery and sweet beverages \[[@CIT0014], [@CIT0016]\] -- they contribute to obesity growth all over the world.

Additionally, the tendencies mentioned can be reinforced by stress and sleep deprivation, as suggested in the research by Epel *et al*. \[[@CIT0017]\] and Spiegel *et al*. \[[@CIT0018]\]. They indicate that a high level of stress contributes to an increased intake of food \[[@CIT0017]\]. They also show that a reduction of sleep time from 10 h to 4 h a day boosts appetite, especially for high-calorie foods rich in carbohydrates \[[@CIT0018]\].

Another factor which may affect body mass and the amount of adipose tissue is alcohol consumption behaviour. Consumed in excess, alcohol facilitates the development of obesity \[[@CIT0019], [@CIT0020]\].

In the context of obesity, some researchers have also stressed the importance of psychological factors such as certain personality traits, beliefs and expectations of an individual, low self-esteem, a feeling of hopelessness, difficulty in dealing with stress and emotions and a need for consolation \[[@CIT0021]\]. Others highlighted the influence of social and economic factors, e.g. marital status, family situation or relations with friends, and socioeconomic status comprising: employment, education, salaries, poverty, poor housing conditions, and migration status \[[@CIT0022]\].

In conclusion, it should be pointed out that the lifestyle of modern societies is characterized, among other things, by rush, stress, loneliness, inability to spend free time actively, easy access to ever larger portions of commercially marketed food items, inexpensive food sources such as fast foods, increased availability of vending machines with energy-dense items, and decreased physical activity \[[@CIT0023]\], all of which may foster obesity.

The aim of this article is to provide a systematic review of epidemiological research that shows the scale of the problem in Poland relative to selected countries in Europe and the world, to carry out an analysis of changes in obesity prevalence over time and to create a future forecast on the basis of the analysis.

Material and methods {#S0002}
====================

Search strategy {#S20003}
---------------

A systematic review of the relevant literature devoted to the topic of obesity in Poland was conducted. The search concerned the following databases: MEDLINE, Web of Science, EMBASE, and Polska Bibliografia Lekarska (Polish Doctors' Bibliography). The search words had to be part of the title or abstract. The search terms used were "obesity"/"overweight", "prevalence"/"frequency" and "Poland"/"Polish". Language was restricted to English with the exception of the Polish database search, where Polish language was used. No other limitations were specified. A search on the references cited in review articles was also performed. Other terms related to "obesity" and "overweight", such as weight, excess weight, body size, etc., were not included as keywords. Scanning cross-references and checking review articles minimized the possibility of overlooking relevant epidemiological data. The last search was done on 2 June 2010.

Selection {#S20004}
---------

The criteria for inclusion of publications in this review were as follows: 1) the tested sample had to be representative of the country, i.e. the sample size could not be smaller than 1000 (*n* \> 1000); 2) representativeness was assumed also if the study population had been randomly selected; 3) overweight and obesity were specified using body mass index (BMI); 4) the papers included were published within the space of 15 years (1995-2010).

Validity assessment {#S20005}
-------------------

The search resulted in 273 papers. Both the title and the abstract (when available) were examined in all cases. Full text articles were downloaded if their abstracts indicated that they contained epidemiological data on the prevalence of obesity in Poland. In the cases when the abstract suggested that the article may discuss the problem of obesity in Poland or include its epidemiological analysis, the full text was also downloaded. Two researchers assessed the publications independently from one another. To conduct a search as profound as possible, the reference lists of the key articles were also consulted and disagreements discussed.

The next step was the systematic review of the sources of primary research statistics: the resources of the Main Library of the Poznan University of Medical Sciences and publications of the Central Statistical Office.

Study characteristics {#S20006}
---------------------

Our systematic review included both anthropometric and survey studies. Titles and abstracts were checked, then full texts were verified, and finally seven publications were found that met the pre-established criteria. After excluding repetitions, four articles were selected. In addition, four publications of the Central Statistical Office, three titles found in the catalogue of the Main Library of the Poznan University of Medical Sciences and seven further publications discovered while analysing bibliographies of full texts were incorporated.

The collected publications were divided into 2 parts: 1. studies concerning the adult population and 2. publications on overweight and obesity in children and youth. This review includes only those publications which were related to the adult population, and presents the results of the collected publications whose reliability was verified and which contain current data on obesity in Poland according to sex. The review also included data available from the database of the World Health Organization (WHO Global Infobase).

Next, the analysis of obesity prevalence data was conducted using Microsoft Excel 2010 linear regression (method of least squares) of the data on obesity, which was regarded as the most appropriate and correct method.

Results {#S0007}
=======

Obesity prevalence in Poland relative to other countries in Europe and the world {#S20008}
--------------------------------------------------------------------------------

The following results were included in the analysis: NATPOL II \[[@CIT0024]\], NATPOL III \[[@CIT0024]\], Szponar *et al*. \[[@CIT0025]\] -- Household studies of individual food consumption and nutritional status in Poland, WOBASZ Programme \[[@CIT0026]\], CSO of Poland \[[@CIT0027], [@CIT0028]\] ([Table I](#T0001){ref-type="table"} and [Figure 1](#F0001){ref-type="fig"}).
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Results of national studies on obesity prevalence in Poland according to sex in the years 1996--2005 \[[@CIT0024]--[@CIT0028]\]

  Year        Study              Research method                      Size of study population   Age range \[years\]   Obesity incidence \[%\]   
  ----------- ------------------ ------------------------------------ -------------------------- --------------------- ------------------------- ------
  1996        GUS                Survey                               47924                      ≥ 15                  10.3                      12.4
  1997        NATPOL II          Anthropometric research              1658                       18--94                16.0                      19.0
  2000/2001   Szponar *et al.*   Anthropometric research and survey   2825                       ≥ 19                  15.7                      19.9
  2002        NATPOL III         Anthropometric research              3046                       18--94                19.0                      20.0
  2004        GUS                Survey                               35248                      ≥ 15                  12.6                      12.5
  2003/2005   WOBASZ             Anthropometric research              13408                      20--74                21.2                      22.4

It should be noted that among men aged over 60 a significant fall in the percentage of the obese can be observed (from 25.3% to 19.3%) \[[@CIT0025]\]. This may be caused by a decrease of muscle tissue mass among the elderly that brings about a reduction of the BMI, which does not necessarily reflect changes in the structure of the adipose tissue. It must be mentioned that among women aged over 60 there is a substantial rise in obesity incidence (from 28.8% to 37.2%) \[[@CIT0025]\]. The collected results also point to a very high incidence level for abdominal obesity (waist circumference in women ≥ 88 cm, in men ≥ 102 cm, according to the NCEP-ATP III criteria of 2001 \[[@CIT0029]\]), in particular among women. Abdominal obesity was diagnosed in as many as 40.40% of women \[[@CIT0026]\]. Severe obesity (BMI ≥ 40 \[[@CIT0030]\]) also affects mainly women (M -- 0.60%, F -- 2.2%) \[[@CIT0026]\].

In order to illustrate the problem of obesity in Poland in relation to other counties in Europe and the world, the data from the WHO database \[[@CIT0031]\] and publications of the CSO \[[@CIT0027]\] were analysed.

The largest percentage of obese people in the analysed period (1995--2005) in European countries can be observed in Germany, the Czech Republic, Portugal and Bulgaria. It must be noted, though, that this rate is on average 3.9% lower than in Poland. The smallest number of the obese can be found in Norway, Sweden and Italy -- on average 12.4% fewer than in Poland.

As for non-European countries, the highest number of obese people can be seen in the USA, Canada and Mexico (the percentage of the obese is on average 4.8% higher than in Poland). On the other hand, the lowest number of obese people has been recorded among the populations of Japan and China; the rate is on average 15.6% lower than in Poland.

Determining the direction of changes in obesity prevalence in Poland and the world {#S20009}
----------------------------------------------------------------------------------

The results presented above indicate that in nearly all countries under investigation, including Poland, obesity prevalence increased in the given period. Only among women in Bulgaria and Greece was a downward tendency observed. In European countries, the largest growth of the obese population took place in Germany (M -- 113.8%, F -- 320.8%), Sweden (M -- 82.5%, F -- 90.0%), Norway (M -- 60.7%, F -- 66.0%) and Portugal (M -- 63.0%, F -- 18.6%). The smallest growth, apart from the aforementioned decrease in obesity prevalence in Bulgaria and Greece, can be observed in the Czech Republic (M -- 13.2%, F -- 28.3%), Austria (M -- 26.7%, F -- 15.7%) and Finland (M -- 46.1%, F -- 17.4%). It cannot be unambiguously stated within which sex group the most radical changes took place, because values for men and women differed greatly across countries. Among the analysed countries, the largest growth of the obese population was recorded in the USA, where it nearly doubled between 1995--2004 (M -- 91%, F -- 98%). A significant increase was also recorded in Canada (M -- 67%, F -- 79%).

Using the data presented above, the percentage rates of obese people in selected countries over the analysed time period, relative to sex, were plotted ([Figures 2](#F0002){ref-type="fig"} and [3](#F0003){ref-type="fig"}).
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The values of directional coefficient of trend line equations were calculated to determine the directions of changes in obesity incidence. The results are presented in [Figures 4](#F0004){ref-type="fig"} and [5](#F0005){ref-type="fig"}.
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Future forecasts are alarming. Assuming that the pace of growth stayed at the estimated levels (analysis on the basis of anthropometric measurement results) for the past 5 years, it can be suspected that the percentage of obese people in Poland at the moment is 23.7% among men and 23.3% among women. In 2020, the number of the obese in Poland might reach 30.3% of the male population and 27.3% of the female population; in 2030 it may be, respectively, 37.0% and 31.4%.

The figures above show that the upward tendency is characteristic for all the analysed countries. In some cases, it is even more serious than in Poland. For example, in the U.S. the percentage of obese people at the moment might total 40.8% among men and 46.9% among women. As early as in 2012, a half of adult women may suffer from obesity. Men will reach this value in 2016. With the anticipated growth rate, in 35 years' time obesity might affect almost 100% of Americans.

Discussion {#S0010}
==========

During the analysis of the collected material, it was clear to see that the percentage of obese people estimated by the Central Statistical Office on the basis of survey research is much lower than in the research results based on anthropometric measurements. The difference is presumably due to research method issues. It may be indicative of poor health education in the Polish society and, which is closely related, of poor awareness of one\'s own body mass \[[@CIT0032]\] or, alternatively, a tendency to consciously underestimate one\'s body mass \[[@CIT0033]\]. In addition, the age range of the research subjects should be noted -- it is a little broader than in other studies; apart from adults, the program also included those aged 15--18: a group with a lower percentage of the obese (1966 -- 0.60%, the remaining age groups \> 2.80%; 2004 -- 1.10%, the remaining age groups \> 3.60% \[[@CIT0027], [@CIT0028]\]), whereas in other studies the lower age limit was 18 or 19 years. It should also be added that it was only in the CSO study that obesity was defined as BMI ≥ 30.1 kg/m^2^, whereas in other studies it was BMI ≥ 30.0 kg/m^2^, another factor that might have had an impact on the low-value results.

However, taking into consideration the results of both research methods, it must be said that in the time period under investigation the percentage of the obese among adult residents of Poland rose. Most probably, this is connected with the positive energy balance which results from the excessive consumption of sweetened soft drinks and highly processed foods such as fast foods, irregular meals, snacking between meals, eating in a hurry, small consumption of fruit, vegetables and fish, and too little physical activity \[[@CIT0034]\]. The study on eating habits of Polish adults by Wyka *et al*. \[[@CIT0034]\] showed an average energy surplus of 800--1200 kcal in food portions daily, which was mainly the result of excessive fat intake (women -- 218%, men -- 188% of widely accepted recommendations). It also showed an imbalance between the consumption of vegetable and animal proteins, with a predominance of animal proteins and a very low supply of dietary fibre (about 90% of accepted recommendations) \[[@CIT0034]\]. Moreover, Gacek *et al*. \[[@CIT0035]\] reported frequent dietary errors such as irregular meals (50% of respondents), frequent snacking between meals (about 1/3 of respondents), low consumption of vegetables and fruit (about 2/3 of respondents) as well as fish (about 40% of respondents), and high consumption of confectionery (about 40%).

As far as physical activity is concerned, the results of the 2008 CSO study carried out by means of the questionnaire *Special Eurobarometer 183-6/58.2. Physical Activity, 2003* comparing physical activity in Poland to other countries of the old EU (before the accession of 10 countries in May 2004) show that in Poland only 33.5% of the population exhibit a high level of physical activity \[[@CIT0036], [@CIT0037]\]. It can be noted that there is no significant difference between Poland and the average for Europe \[[@CIT0037], [@CIT0038]\].

It also follows from the results presented above that obesity in Poland is more frequent among women than men, which may be caused by the influence of hormones, virilization during menopause and different prevalence rates among women \[[@CIT0039]\].

It must also be stated that the growth dynamics in relation to the percentage of the obese in the population is higher among men. This may indicate that this social group is less mindful of their diet, which was presented in the studies of Pawelec \[[@CIT0040]\] and Gacek *et al*. \[[@CIT0035]\].

The analysis of obesity in Poland in the given period in relation to age demonstrates that it rises significantly with age, which is linked to a reduction of physical activity, a fall in overall energy usage and the consequent redistribution of adipose tissue in the organism \[[@CIT0041]\].

Worth noting is a significant decrease in the percentage of obese over 60 years old (from 25.3% to 19.3%) \[[@CIT0025]\], which may be the result of the attempts to correct previous nutritional errors. The study findings of Gacek *et al*. \[[@CIT0035]\] are that in all age groups, the group which makes the most rational food choices (the highest average percentage of rational choices: 50.3%) is men over 60 years old.

In turn, the increase in obesity prevalence in women over 60 years old (from 28.8% to 37.2%) \[[@CIT0025]\] could be associated with the perimenopausal period when weight gain is observed in 60% of women with a simultaneous redistribution of body fat especially towards the abdominal area \[[@CIT0042]\].

Analysing the situation in other European countries we discover that the highest percentage of obese people is observed in Germany, Portugal and Bulgaria. Similar observations can be found in Knai *et al*. \[[@CIT0007]\]. Because the aetiology of obesity is not fully investigated, one of the most probable reasons for such obesity figures in those countries is people\'s eating habits, associated with the tradition of consuming plentiful, high-calorie meals typical of regional cuisines. Genetic predispositions, low physical activity, faulty eating habits and socio-economic factors are what the researchers consider to be the most probable reasons for the growing problem of obesity in Germany (an increase by 321% for women and 114% for men since 1995) \[[@CIT0043]--[@CIT0046]\]. Such a significant difference in the increase in prevalence of obesity between sexes suggests that other factors predisposing women to the deposition of body fat such as hormonal changes during pregnancy may also play an important role.

In Poland in the same time period the increase in obesity prevalence was 81% in women and 106% in men. A high score in the group of women is also present in Bulgaria, but it should be noted here that the growth rate is much lower than in Germany and Poland (for women -- an increase of 3%, for men -- a decrease of 9%). In Portugal we can observe an increase of obesity prevalence in women (19%) and men (63%). The percentage of obese people in these countries, however, is lower compared with the Polish population. Some argue that a reduction in the frequency of physical education classes is a major contributor to obesity \[[@CIT0047]\]. This would also explain the difference. In other countries a higher percentage of individuals with high levels of physical activity is noted; for example, in Germany it is 40.2%, while in Poland, only 33.5% \[[@CIT0037], [@CIT0048]\]. However, Cawley *et al*. \[[@CIT0049]\] suggest that standard physical education classes have no appreciable impact on obesity levels.

The number of obese residents of Norway, Sweden and Italy is smaller than in Poland by 12.4% on average of \[[@CIT0050]\]. In these countries there is a habit of eating large amounts of fish, seafood, vegetables and fruit. Additionally, Scandinavian countries are characterized by a low population density and this lack of large population concentrations might support traditional eating habits and reduce the impact of Western culture. It is worth noting that regardless of the relatively low obesity indicators the growth rate of obesity in these countries is high (in comparison to 1995) (in Norway F -- 67%, M -- 61%; in Sweden F -- 90%, M -- 82%; in Italy F -- 38% and M -- 44%) while the percentage of individuals with high levels of physical activity is higher than in Poland (Sweden -- 22.9%, Italy -- 25.8%) \[[@CIT0048]\].

The position of Poland in comparison to countries having the highest percentage of the obese population is not much better; the U.S., Canada and Mexico have on average only 4.8% more obese people. The situation in the U.S. and Canada is additionally worsened by the intensive growth of obesity rates (U.S.: F -- 98%, M -- 91%; Canada: F -- 79%, M -- 67%). The researchers of the obesity problem in the U.S. argue that obesity is more common among persons in their late middle age, women, African Americans, married men and persons with low education and income \[[@CIT0051]--[@CIT0057]\]. Among the causes of high obesity prevalence they enumerate: factors connected with lifestyle, which has become more sedentary, with more time spent in front of the computer and TV screens \[[@CIT0055], [@CIT0058], [@CIT0059]\] and acceptance of obesity as a natural state. Americans are eating out more often and becoming accustomed to larger portions \[[@CIT0059]\].

In comparison, in Japan and China the percentage of the obese is on average smaller by 15.6% than in Poland. The Japanese and the Chinese are far more physically active and their diet is richer in vegetables, fruit, fish and whole-grain products. In these countries being slim is very important. Still, it should be noted that also in these countries the percentage of obese people is increasing \[[@CIT0060]\] (for example in Japan, obesity prevalence growth rates are: W -- 18%, M -- 53%). Studies of Japanese researchers have not shown significant relationships between weight and low Socioeconomic status in Japan \[[@CIT0061]--[@CIT0064]\]. Reynolds *et al*. \[[@CIT0065]\] note that health behaviours are not always better in Japan than in the U.S., but Kadowaki *et al*. \[[@CIT0066]\] showed in their study that the Japanese are less likely than Americans to be obese. Popkin also draws attention to the trend towards increasing obesity in China, noting also nutritional changes. It seems that the shifts in the nature of work and leisure are straightforward, but the changes in diet and the reasons for the structural shifts in diet are what cannot be fully explained \[[@CIT0016]\]. In conclusion, it should be noted that obesity has increased not only in the United States but also it seems to have increased in virtually every country where detailed data are available \[[@CIT0067]\], including Poland. Reasons for this increase are not fully understood \[[@CIT0023], [@CIT0068]--[@CIT0070]\].

Overall, it is clear that there are numerous possible causes of obesity. Consequences of obesity can be grave, both in terms of health and finances. Deterioration of life quality, premature death \[[@CIT0071]\], as well as mental and emotional disorders, are only some of them. Treating this condition is also very expensive \[[@CIT0072]\]. This points to the necessity of introducing a range of actions aimed at preventing the development of obesity, such as nutrition education delivered by health care professionals, educators and organizers of cultural events, awareness campaigns in the media, better nutritional information on food products for conscious choices, creation of places and facilities encouraging physical activity, promoting sport, easier access to institutions that offer nutrition advice and sensitising the public to dangers associated with obesity-related complications.

In conclusion, it must be said that obesity is becoming an increasingly serious problem in many countries \[[@CIT0073]--[@CIT0077]\]. In nearly all countries under investigation, the percentage of obese people increased significantly between 1995 and 2005. If this tendency persists, in a few decades the health situation of the population in these countries might be very unfavourable. Therefore, constant monitoring of the socioeconomic patterning of weight is important \[[@CIT0078]\], as are effective obesity prevention programmes.
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